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(54) Catheter with f Dter and thrombldlscharge device 



(57) This invention relates to a catheter comprising 
a tube-Dke basic body with a distal and a proximal end. 
wherein the catheter comprises an expandable filter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The filter element is formed by a number of strip- 
shaped wall sections of the basic body defined in 



between lorxjrtudinai cuts evenly distributed around the 
circumference and furthermore comprises a means for 
moving the sections of the basic body positioned on 
either side of the waO sections towards each other in 
order to make the wall sections bend outwards. 
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Description 

The invention relates to a catheter comprising a 
tU)e-Cke basic body with a cfistal and a proximal end 
and wherein an expandable filer element has been 5 
arranged to the distal end. Such a catheter is introduced 
into a patient during surgery in order to coDect thrombi 
and to prevent that these finish up tor instance in the 
vascular system of the lungs and cause an embolism. 
The fitter element of such a catheter is usually posi- io 
tioned in the vena cava. 

The collected particles are removed or reduced in 
size by withdrawing the fitter or by disintegrating them 
locally. 

When removing the particles by withdrawing the is 
catheter, there is a risk that they might come loose of 
the filter element and still wiB finish up at unwanted posi- 
tions in the blood stream. Removal of the particles by 
allowing them to disintegrate locally can take up quite 
sometime. 20 

The object of the invention is to provide a catheter 
of the type as desertoed in the preamble with which the 
sakl cUawtadc are rerrcved' 

This aim is achieved with the catheter according to 
the invention as characterised in daim 1. As a result the 2S 
thrombi collected by the fitter element can be frag- 
mented and removed from the body. This can be done 
at regular intervals or just before the catheter is 
removed from the body of the patient The wall sections 
defined in between the longitudinal cuts can bend out- a? 
wards until they make contact with the wall of the blood 
vessel inside of which the fitter element is placed. The 
thrombi arrested by the filter element are sucked into 
and remain enclosed within the fitter element until! these 
are removed. Prior to introducing the catheter, the wan ss 
sections are straightened by moving the ends of the 
basic body situated on either side of the wall sections 
away from each other. As a result the catheter win 
obtain a small cross-section equal to that of the basic 
body not provided with the longitudinal cuts, so that the *o 
catheter can be introduced with a rninimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in daim 2. A stream of liquid under pressure, <5 
supplied via the pressure lumen, flows out of the jet noz- 
zle in the form of a jet and engages sections of thrombi 
which are fragmented due to the energy of the jet The 
thrombus fragments are conveyed by the jet to the dis- 
charge opening and removed via the discharge lumen, so 

A very suitable embodiment of the catheter accord* 
ing to the invention is characterised in daim 3. By mov- 
ing the inner and outer tube-like bodies in relation to one 
another the strip-shaped was sections can be bent out- 
wards or stretched respectively. On introducing the ss 
catheter, the inner tube-like body is moved as much as 
possible in the relatively distal direction inside the outer 
tube-Bee body, so that me strip-shaped wall sections wffl 
be stretched After positioning the distal end of the cath- 



eter, the inner tube-like body is moved in the relatively 
proximal direction in the outer tube-like body, as a result 
of which the strip-shaped wall sections will bend out- 
wards and consequently form the filter element 

Additionally the measure as set out in daim 4 is 
preferably employed. The inner tube-like body is in that 
case essentially made in the form of a suction catheter, 
wherein an parts required for the reduction and removal 
device are received in this inner tube-like body. 

By employing the measure as set out in daim 5 it is 
ensured that the reduction and removal device can con- 
tinue to work properly without getting blocked. On acti- 
vating the reduction and removal device, fast those 
parts of the thrombi extending as far as in between the 
bent wan sections of the fitter element are engaged, 
after which gradually the entire structure is fragmented 
and removed. 

Preferably the measure as set out in claim 6 is 
employed The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
As a result of the ejector action a suffident flow is main- 
tained in the discharge lumen without applying addi- 
tional suction* 

The invention wiQ be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Figure 1 shows schematically the application of a 
catheter according to the invention. 

Figure 2 illustrates the cfistal end of a catheter 
according to the invention when being positioned in the 
blood vessel. 

Figure 3 shows a view corresponding to that of fig- 
ure 2 in which case the fitter element is illustrated in 
working state 

As is illustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2. in order to position a fitter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular in 
the vena cava. 

The catheter 1 comprises a tube-fike basic body 4 
with a fitter element 3. sffll to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal end. 

The connecting member 5 comprises in this exam- 
ple of an emboolment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is ernptoyed in 
the usual manner tor the purpose of positioning the 
catheter 1. 

Furthermore the connecting member 5 comprises a- 
discharge connection 7 which is connected with the c5s- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-ffl© body 14 
received therein in a. in a kxigitudinal direction, movable 
manner. The outer tube-fike body 13 and the inner tube- 
Bee body 14 are connected to each other with their cfistal 
ends. At the very end, a tip 17. made of a soft material. 
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has been arranged in order to prevent tia,™ ~, 
ducfen of the catheter , irtothe^v^f 

« the <feta( end of the outer tube^ike body 13 » 
nurrber of longitudinal cuts IS *Zr . 

arourrf the drcurrrference. 1*1 bL^f^^ 
«**"aped wan sec- ^Se^^t° 
r" 8 ^ ««ogether form f»3jSSi? 
By puffing the inner tube-lite body 7atTI!S 
« "of the catheter , overaHmried"^ n ^ 
to the outer tube-film hnr*/ 10 ~ ulCB In reation 

shaped waFs^te^Jir^*' * 9 **>" 
• . . CT,UUC ' put under a c on m «gj afv> 

"i a longiludinal direction as a result ofwES^T ^? 

bend outwards in the direction ^7if 

inner tube-Gka hr*-fv « -4^.^ . •~ w -^ooayanatne 

wan of the blood vessel 12 9,8 ,nner 

ft wiD be dear that thrombi as from a certain 
^tnroughfteblood vessel ,2. 
»m filter element formed by the wall section? n\ bmZ 
.ng outwards, and that at the same 

7h« mner tube-fite body 14 cornprises hi, 
mentioned pressure lumen 18 comZllf* 
Z B C0n " ec60n 8 - h ^ rnann^S^, TZt 

j« nozzle 19. The jet nozzle 19 is directed at arfe 
^opening^whichtonrstheerd^^*- 
charge lumen in the inner tube-Ska bcdy^whit 

lumen for the gude wire 9. 

menfwtn^T 0, J * worabi by the filter ele- 

me wan sections 16 bending outwards. In order to 
Mh. thrombi in size and rerrcve therT^ 
under pressure is supplied to the pressure connection 
ft so ,m la powerful fiquid jet leaves^^^ 

te^^ IT- thr ° mbi «W by this Bqua 
^etumeatoorcVtostimulatelherji schargeftowa 

ar^^sS^SeCced^' 

we and ultmWely removed via the discr^e lumea 

The je t nozzle 19 and the disc^opS^O 
«a «n a suitable manner, be arranged S 
«oned in relation to each other 

"«** *• i« nozzle ^fcrea^^* 6 

o^additana. sucton action at the discharge connec- 



EP 0 737 450 A1 



rs 



2D 



55 



« wffl be dear that the thrombi reduction and dk- 

«nstance two, et nozzfoc u^k ~. OWBrai « *or 

openings, ft 

«on and alscharg^e^^ 9 ,!^^^'^ 

space defined by the wan J*£L >Z3 y 0utstde ** Q 

ton tofteouter tube^ke body in a 

oon. so that the waO sections ir k*^^. L~_T 

so thai it canoe «fi^^ Smaneross - 
Ctalms 

1 - ^f Br J anprisin ° a tube ^» basic body with a 
•fetal and a proximal end. wherein tnTrattZ? 

tons of me basic body defined in betwe£ 
^dinal cuts evenly distributed aWSeT 
a^ference. and furthermore cnmprising a means 

erther srfe of the wan sections towards each other 
m order to make the wa» sections berd^J 

2^** *•*•«- 

" Ca^er as claimed in daim ! . wherein the throrrbi 
reducbon and .fischarge device corrpn^T^ 
«j* ^nnected with a pressure lumen^Jetht 
b^cbody pomtmg in the preximal olrection and a 
*^Be operong. formed opposite the jet nozzle 
wr U chscofmededtoadi S <*«vgelumen. 

• Caft^asdaimed in claim l.cortprisir^OT 

body and an inner tube^ter^receh^ 

^1 1 8 ^" 9 mamer ' ^ ^ ««ected 

C^rasdaimedindaimzanda.whereinlhe 
pressure lumen and the discharge lumen have 
been received ir^e the inner tubeVbody 



^T^lT* ^ < therein the jet noz- 

«^«5*xfinal section of the catheter wherein the 
* 0n 8 I tuumal cuts extend 
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Catheter as daimed in one of the claims 2 - 5 
whemin the jet nozzle has been positioned and 
dimensioned in relation to the discharge opening in 
such a way that they term an ejector. 



4 



EP0737450A1 




EPO 737450 A1 



J) 



European P*tent 
Office 



EUROPEAN SEARCH REPORT 




*«0e*tfai Nmmhm 

96 20 097 6 



*X™^ : ^ 9 ^" a Au 9ust 1991 



I A61F2/81 
! A61B17/22 



1.3 



2.6 



A61F 
A61B 



I 

i 
I 

This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS ; 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES j 
4^1 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ 



IMAGES ARE BEST AVAILABLE COPY. ! 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



